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JAVEMETER . 


Service Designation. 


aid mesaovahe navanatex 


2 eee. 


P.M.G. Unit’ 18 RAN. = 


Yaveneter, sioM.P. - ZC0A4411 
type A (Aust) R.inwieP. - Javeneter tyne .W4 
¥10T/70002 

Serial Ho. 


P.M.G. Unit 19 Wevemeter, type F (Aust) 
R.A.R. = PB. tt. No. (aust) 212 
4.HM.D. = 
R.As..P. = Vevemeter type «v3 

x207/'70001 
Seri.1 No. 


The wavemeters are being sun lied with a frequency 
calibration chart. The operating frequency of the = 
particular system for which the wavemeter is intended 
is indicated by a red line on the chart. The key to 
the absolute value of the frequency ordinate on the 
chart-is as follows: ; 


Unit 1.18 - 200 megacycle tavemeter 


Graduations appear st 1 megacycle ‘icteewnan 
between ihe range 195 to 205 mC/s. The 
red line is on the 200 mC/s- gradue tion, 


Unit T.19° ~~ 176 megaccle ‘wavemeter 


Graduetions appear at l negecyele Salcedo 
between the renge 170 to 180 nC/s. --The 
red line is on the 176 mC/s graduation.” 


ee, a At 


Graduations appear at 1 megacycle iritervals 
‘ between the range 210 and 220 n0/s; * The 
“red line is on the 214 wC/s groduation. 


Svevification, 


‘a7 he -Frequency -Range 


. Rg f 


ante 


Baa Indication _ 2, 2. a 


Unit T, ae - 210 — approximately 
Unit as 19.001 6 - 186 nc/ Ss 


2. Input - Inductive pick-up by proximity ‘to the 
, transmitter or acrial array. ; 


3. Deseri; ytion, oe 


Variable 1/4 acueansiie resonant line with a diode 
voltmeter couzled to the hi:;jh voltage end. The 
line is: tuned for maximum voltage indication as 
Tead-on’a 100 _microamp, neter ia the diode cjrcpit. 


we 


ny 498 

e Lov ote "byt. 
A pointer driven off the min’ axiving screw ‘takes 
one'comslete revolution and indicates on a diel, 
which has 20 equi-spaced divisions, Each: division 
is further sub-divided into 10 by means of a‘8ital) 


5s 


7. 


=-2~- 


subsidiary pointcr, which rotates once for cach divi- 

siow of the main Gial «ind incic.tes on a dial which 

has 10 equi-szaced divisions, a chart is provided, 

on which disl readings are plotted against frequency. 

Power Supply 

Four 1$ volt type x ewer cells connected in series, 

Controls. 

A. Frequency variation - radio knob fastened to the 
driving screw. 

B. B.ttery on - off switch (radio knob) 

C.. Meter zero <djusting potentiometer, 

Valves. 


BA5O ... 1 off 


References - P.M.G's Denartmwent brawings lins, -Cx.68, 


Sheets 1 to 29, 


Description 


1. Gonexal (See Figure 1) 


The essential sarts of the wavemeter are an 
outer brass tube x, Figure 1, 2 inches diameter with 
an inner concentric brass. tube C, 4+ inch diameter, 
The inner tube protrudes at one end and is bent 
around at rijht anjles and brazed to an extension on 
one side of the outer tude. This provides .an. external 
pick-up loop and also shortcircuits this end of the 
concentric: line.: - A :JT22 spacer Y is fitted at this 
end to keep the int ‘conductor suported in e central 
position, Tne other end of the line is o»,en-cirouited 
and the inner conductor is made telescopic in order to 
provide an adjustment for the length of the line. Good 
Jontact between the fixed and moving ,ortions of the 
telescopic inner tube is ensured by fitting a-brass shin 
on the moving portion B. .1n Ei50 diode is mounted with 
its anode nin extending into the: space between the inner 
and outer tubes at a yoint near the onen-ctrcuited or 
hi. voltage end of the concentric line, The diode itself 
is mounted in e cylindrital brass: tube’ “hich fits into: 


' @ side tube brazed on to the main tubde‘at right angles, 


The voltages on the diode are supplicd by fovr 1.5 voli 
dry batteries and a 0 - 100 »icro-ammeter is inserted - 
in the cathode circuit to measure the diode current. 
The ‘standing current through the diode is adjusted by 
means of a@- ie lle ‘controlling the voltage applied 
to tho  Ogthode, . ; } es 

‘ The enmocenmit of fregucney is obtained by varying 
the’ length of the oncn-circuited concentric line until:- 
it is an equivalent quarter wave-lcngth of the frequency 
being measurcd. -In this yosition, resonance ‘ooours 
and. R.F., voltage is picked u; by. the anode of “the, diode 
c@using an inerease in diodo current as measured on 
the sicroamicter in serics with the cathodes A maxi- 
mun resdinrs, on the meter indicates that the sctting is 
correct, The movin;; zortion of the inner tube is con- 
nected by a trolitvl conncotin,, nicce to a tube A thich 
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extends throuczh the end of the outer tube o posite 


to the pickup loop. 
2.. Tuning Mochanisn. 


0 ae” 
4 


The min .driving screw # hs a scuare thread’... 

of 11 turns per inch and consequently turning. this ° 
screw 20 times alters the length of the transmission 
line by approximately 13", This gives a frequency 
variation of approximately 20 mC/s. V is a small’ 
pointer driven from the driving screw by suitable © 
gearing at the same snecd as the driving screw... * 
P is a large pointer geared down to a speed 1/20th 

' that of the small pointer and the driving screw. 
‘There are stoys in the mechanism (collars E and T)--: 
which limit the movoment of this lerge pointer to 
one revolution in one diroction, and the small pointer 
and driving scrow are limited to 20 revolutions in 
one direction, ne Griving screw drives a vertical 
shaft throu;:h a 1: 1 helical gear. The vertical 
shaft drives the smell yointer V through another 1: 1 
“helical goar ind the lerse nointer P throush.a worm 


¥y and vinion. The ‘driving score! moves a brass tube 


A (Figure 1) along the line of its axis, *.Tube A 
has a longitucin 1 slot, in which a fixed pin slides 


' and prevents the tube from turning, This: tube is 
',coupled to the rod B vhich forms the variable end, - 


picce of the transmission line by means ofa picce 
_of trolitul rod, — Of = 


30 Diode Container. 


~ 


radepe 


<The diode and associated componerts-are ‘mounted 
inside a cylindrical copper container and the whole 
is free to slide inside a oylinder which is at right 
angles to and brazed'to the transmission line. The 
Sliding cylinder is fixed by means of-a’ screw in the 


position giving cptimum coupling of thé diode to the 
transmission linc. 


Operation, 
‘1. Initial adjustments (initially cone by manu- 
; fecturor). . 
A. The extension of tho EA50 anode lead is 


B. 


such that it projonts into the transmission 
line to vithin avnroxamtely 1/8" of the - 
certre conductor, This separation can be 
varicea by sliding the diode compartment 
after loosening the holding screw. It 
should not be altered after the frequency 
calibration has been made, 


Turn the driving seren knob in a counter 
cloékiie> 4ixrcetion until the centre con- 
ductor of the trarsmission line has its 
rAximum len; th (an internal collar T on the 
movins pices of tube A limits the length 

of the line). Then sct the large pointer 
until it reads 0 and 20 (for this adjustment 
loosen the main shaft coupling F situated 
between the helical gcar and the square 


‘thread, when it will be found that turning 


the knob turns the pointer without turning 
the driving screw). Incidentally the small 


ling. | 


~4. : 


pointer should also read 0 and 10, Re-tighten the .coup- 


Ce 


te. 


Turn the driving secrow knob until the centre con- 
ductor of the transmission line has its nhininnn 
Length, The large pointer should have moved 


- throu;h just one revolution so that it agein reads 


: 0 end 20. If it does not, adjust the stop (: col- 
‘, lar E on ‘the movin;, tube aj BA 
.is 0 and 20, A grub screw holdin: the collar is 


until the limit ‘readin; 
available for this adjustment, : 

Suitch the batteries on and adjust thé’ potentio- 
meter until the meter reads zero, If greater 
sensitivity is recuired the initial reading on the 
meter should.be sreater than zero. ; 


Bring the instrunent near a source of U.H.F, and 


-. @lter the frecuency adjustment until.a peak reading 
- is obtained on the meter, I? the frecnency of the 


A. 


5. 


ae Bs 
¢ 2, 
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Source is variable end accurately knowja, further 
reedings can be taken, and a graph of frequency 
versus dial reedin,, made, Rafi ae 


i 2. Oneration in the field. 


Tuzn the stitch on and adjust the meter reéding 
to.zero or jreater, according to the. sensitivity 
required, . Pav sae 


Bring the pick-uy loop near the unknown source’ 
of voltage and turn the frequency knob until a 
maximum peak is obtained on the meter, Adjust 

the distence between wavemeter and source until 


an easily determinec peek is obtained on.the meter. 


Then the frequency can be determined from the dial 


*“ reading-end the graph supplied with the instrument. 
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RDP. TEST RQUIPAENT 


Acéendum to technical bulletin entitled "Wsvemetor" 


The wavemeters are being su¢plied vith a frequency 
calibration chart. Tne operating frequency of the 
particular system for ‘ihich the wevemeter is intended is 
indicated by a red line on the chart, The key to the 


absolute value of the frequency ordinate on the chart is 
as follozis;- 


Unit 7,18. - 200 megacycle wavemeter 


Graduations appear at 1 megecyole intervals betiicen 
the range 195 to 205 mC/s, Tho red line is on the 200 nC/s 
graduation, 


Unit T.19 - 176 wegreycle wovencter 


Griduations appear et 1 megacycle intervals betwcen 
the renge 170 to 180 nC/s. The red line is on the 176 mC/s 
graduation, 


214 megecycle wavemeter 


Graduations appear at 1 megecycle intervals betuecn 
the renge 210 and 220 mC/s, The red line is on the 214 mC/s 
gereaduation, 
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‘SEVICE U3 LG, STOr., 


 SFRCISIC TI. 


PORTADIB__pInOLe. 


P.H.G, Unit T.9 Dipole, portedle - Type . (/.urt.) 
jr ® wchie3. = ZCh 4409 a 
Reve. .eve - Test Get type al5 
Y105/60024 
Sericl wo, 


‘P.M.G, Unit 7.10 Dipole, portable - Type F (arst.) 


R.A. = Fatt, ifo.(Airst.) 210 

srelle Fe — ; 

Bent sted « = Test wet Tye All 
Y108/60019. 

Serial Ko. - ‘ 


1. “Description (voth types) 
a This unit comprises a centre fed half 


:. Vewe aerial connected to a balance to unbelance 


treusfornuer. The unbclenced coatiel transmission 


line is brought out to a tyne £3C .umhenoi 
‘connector mounted on the transformer. ©. The unit 
-0an be mounted at the top of a tuo or three seeion 


pole, perged to the ground by means of three guy 
ropes and @ coaxiel cable is used for connectin: 
the dinole --ith the terminel ecuinment. 


2. Precuency 
Unit T.9 resonates at 200 m/s 


Unit T10 resonatcs at 176 mC/s 
_Unit T.1i resonates at 75 mC/s- 


. 3. Input impedance (unbalanced) - approximately 
75 ohms : > 


4, Height of dipole above ground . 


A. Tio pole essembly - Anproximately 13y feor 
B. Three pole assemoly - 8. wi L9G Zect 


References ~ 2.M.G. brawin;; fo. CX.$3,.6: ects 1, 
2 and 3. ay ; 


. BELORISTION © 


Figure 1 is.a schematic indicating }he-action 


of the balance t6 unbalance trensforwer, . If thse 
‘dipole is placed in a horizontelly poleriz.d 


electromasnetic field, voltages are induoceé in 
the horizontal Cinoles et some nertioular instent 


"Having polarities as shotn. These voltazecs tend 


to send currents to carth along the outside of 
/# pieces cud L and M ia dircetions as shown 


by the arrovie P and G, These evrrents yovld de 


in onposite directions end ccul in Marnituce, anc 
therefore would cancel at theo woint x, so that 
no current flows to oarth from the point X vic 
the outside of tho coerial cable, ctually, thus. 


~2e 


Opposite direction currents on the outsides of L und 
Mere negligibly small, because L and Mis a short 
circuited /4 tuin transmission line. Due to the 
potential difference between E and FP currents flow in 
the coaxial oveble via the centre conductor and the 
inside of the coaxial shield, and hence we have a bal- 
ance to unbalance transformation. Now 2s regards 
impedance matching, consider the various impedances 
across EF: ° 


4te The irmedence. of a centre fed half vave acrial 
_which is approxim. tely 75 ohms. 


B, ' The characteristic impedance of the coaxial 

? cables hich can be selected to have an 

'  im.edanee of 75 ohms, 

C. The indut im.cdance of the short circuited 
A /4 stub LM, which is infinite. 


Hence, we see that in this simple case, the load imped- 
ance can de chosen ecual to the aerial imyedance by the 
choice of coaxial cceble. Maximum pick up by the acrial 

is ootained -jhen the line of the horizontal dipoles is 

at richt anzles to the direction of the field and con- 
versely the direction of waxirmm radiation from the dizoles 
is at richt angles to the line of the dipoles. For 
transportation purposes the divoles can be unscrewed 

at the points EB and F and core:ed into the short circuit- 
ing; plate X, 


OTER«TION. 


SS 


1. Assembly (with two supportin; »oles) See fisure 2. 


4. Sorew the six foot threaded pole « into the 
base plate 3. ee 


B. Slide the anchoring plate C on to the unthreaded 
6 foot pole i, with the boss on the plate facing 
avay fxom the end of the pole, . 


C. Slide pole D into the end of pole 4 as far as it 
.. Will go, and adjust plate C so that-it is butting 
against the top of pole A. 


D. Cut the 30 yards of rope supplied into 3 ten 
“yard lengths and festen the rone to the three 
holes provided in plate Cc. ‘ 


E. Slide the dinole assembly (with its coaxial cable 
' attached) into the top of pole D and erect the 
whole assembly so that the line of the horizontal 
dipole is approximately’ at right angles to the 
direotion from which a signal is expected, or 
toward which a signal is to be radiated. 


_F, The spike at the bottom of, the pole .. can then 
' be driven into the ground and the whole assembly 
secured by driving the three pegs into the ground 
and fastening the roves to them. The spare rope 
should not be cut off as the increased length my 
be required when three oles are being used, 


G. A little oil should hely the various slidin; 
Operations described abore, 
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~~ "ts 


y tet. 6 . 7 
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2. Keasurenent of the strength ofa strong'field. 


she 


Terminate the cozxial cable in a diode voltmeter 
(PMG Unit 1.16B) and a deflection-should be 
obtained on the meter, ; . 


S @ 


“Taiat the’ pole D util the maximum deflection 
EZ is obtained on the meter, The fit of pole 
D'in pole A and plate C should be sufficiently 


, -free for D to move without moving A and Gt! 
* . @ppreciably,. . - + pea m me 


O.. 


D. 


The field strength is given Bet?-.62 3°37 a 

: ve any Bok. esos : : . . 

PeQ -< : . 
---7--= E where E = meter reading in volts 
a peek 
F = field strength peak in 
volts per metre 
» * A = wavelength in metres 

If a week continuous wave field is being measured 


a type T4 or T5 ficld strength receiver can be 
used in place of the diode voltmeter, 


Plotting polar diagrams of an aerial array. 


Ae 


Cc. 


In this case, the dipole is usually connected to 
& battery test oscillator set to the appropriate 
frequency. 


+. field strength receiver is connected to the 
array, and the dipole held in position with the 
horizontal dipoles at right angles to the line 
from the dipole to the array. The field 
strength receiver is set to the A.V.C. position, 
the array is rotated through 360 degrees, and the 
maximum and minimum decibel readings on the 
recciver noted. If the minimum reading regis- 
tered on the receiver is 70 = 75 decivels, the 
dipole can be pegged down ready for the polar 
plot. If not, the dipole should be brought 
closer or moved away from the arreys and the 
process repeated until the proper location is 
found, With the Sh.D. array, it is desirable 
that the distance between dipole and array be 
at least 150 yards and that the line joining the 
centres of the dipole and the array makcs an 
angle of not greater than 5 degrees ith the 
horizontal, 


The array is then turned slowly through 360° 
and decibel reacings on the reociver taken at 
suitable intervals, and the angular positions 
plotted against the decibel readings, or the 
decibel readings can be converted to voltage 
ratios before plotting, 


Other uses of the portabic Gipole includos: 


A. 


Monitoring of the radiation from the arrey in 
conjunction with a Type T.15 C.R. Oscillograph 
and a pulse from the transmitter, 


B. 


CG. 


As a source of radiation from a distant point 
to an aerial array for checking the beuring 

accuracy of the array. 
., iator is used at the dipole, and a ficld | 
'» strength recciver and a theodolite at the 


A battery test oscil- 


The dipole and battery test oscillator can be 
used in conjuaction with a second dipolc for 
meastring the gain of an ecrial array. 


5. If greater altitude is required for the dipolc, a 
third pole similar to pole D is availablc. In this 
case the third pole fits into the top of pole D, and 
the plate C is attoched to the junetion of the middle 


énd top poles for best stability, 
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ATTENUATOR AND DIODE VOLT: ETER 
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R.D.F. TESTING ECUIPMENT 





DESCRIPTION OF ATTENUATOR AND DIODE VOLTHETER 


CUNTENTS 


Service Designation 


Specification 
P.M.G.Unit T.16A 
P.K.G.Unit T.16B 


Description 
P.M.G.Unit T.16A 
P.i.G.Unit T.16B 


Operation 


Accuracy of P.M.G. Unit T.16B 


Diagram : Fig.l 


Or wo 
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SERVICES DUSIGNATION 


P.M.G.Unit T.16A. Attenuator, Re F, “type M/D32 - (Aust). 


: - : R.A.N. - Patt. No. (Aust.) 219 
. 2 . A.M. FY * ZCA 4419 


R.A.A.F. - Test Set Type A8 ae 
Serial No. 


P.M.G.Unit T,26B, Voltmeter, diode type w/pse (aust) « 


R.A.Ne - Patt. No. (Aus>),. ‘221 
A.M.F. a ZCA4405 


RaAA.F, - Test set type A4 ¥108/60004 
Seri al, No, 


SPECIFICATION = 


1. Description ~- A dummy load ‘simulating the load 
presented by an aerial array to the transmitter 
with a tap near the low potential’ end of the load 
Diade voltmeter (Unit T.16B) measures. the. voltage 
‘"y" at the tap, and the transmitter peak. output - 
voltage is 6.3 V-~ Actually..the dummy load 


comprises two high attenuation «short circuited - 495 


, . transmission lanes connected in relat. 


2. ~ Input -impedance - ‘approximately 75 ohms. mt * 


-_- 


, is .approximately uladerceeieinial for. frequencies thom 
15 = : 200 mC/s. a mee 
4. Average Power Dissipation. -:60 watts. pe 
5. “Output. | The tap is connected to Unit. T.16B by : 
. means of a coaxial cable, ‘which, is satis at: 
the T. 6B end in 75 ae srs; 2 
6. Constinckion (See Fig.1).°. The ‘transmission Linés 
. are concentric in form and comprise centre .. - 
conductors: of resistive material-“(each 68" long X. 
“ 1§"..diameter, and 150 ohms D.C.: resistance), and a 
containing metal box 3;" square and 16" long, 
which forms the outer conductor of the .transmission.- 
line. The two resistors-are oolinear,! being fed 


at the centre and shorted to the ey at the ends...” 
The centre feed and the tap (which 18° “thy ‘to © 


only. one, of the- transmission lines) are ime 2 
’ brought out to . coaxial connéctors. . Th input’. 
impedance of each line is - 150 obass. the’ ae. in ow! 
parallel. ‘being 75 ohms. 
SPECIFICATION | Unit. '?. 16B)e rots =f) 
is Deséription (See Fig.2.j. . The. wnt dcmatiove ari 
EA5O diode reading poak volts of U. H.F. carriers 
(pulse, modulated or. un-modulated)-.: 





2. Input impedance - 75:ohms via a coaxial socket. 


3. Frequency characteristics - see description later..— 


ax" Prequency characteristics. The. input Lameduaane one 


‘ 


at 
* 


4. Display - ioo amicr'o-amp direct current meter in ‘the jv 


cathode of the: mane circuit. _ 


5. Power Supply -. Five: Army type “xe cells ‘connotes . 
in series. 


(RDLx/42). 


6. Switches . 


S)++++..Four position switch, the positions being 
respectively Off, 500 volt range, 100 volts 
range, and a position for measuring the 
heater vattery voltage. 


So.+e.++A safety switch which opens the battery 
circuit when the case closes, 


7. Voltage Ranges......0-100 volts peak and 0-500 wits 
peak. a 

8. Valve, One EASO. 

DESCRIPTION. (Unit T.16A). 


A very brief description of the attenuator is given 
under Specification. A detailed account of the consider- 
ations involved in making the input impedance of a short 
circuited transmission line approximately constant and non- 
reactive over a wide range of frequencies is given in , 
"Electronics, April, 1941." Broadly speaking a thin 
coating of resistive material on a ceramic tube forms the 
inner conductor of each transmission line, whose length 
should not exceed 1/20th of the "free space" wavelength 
of the highest frequency being used... The resistive coat- 
ing is so thin that the U.H.F. resistance per unit length 
is substantially the same as the D.C. resistance per unit 
length, The input impedance of this short circuited line 
is approximately equal to the D.C. resistance of the line, 
which is made 150 ohms so that two in parallel have an 
input impedance of 75 ohms to match the transmitter. A. 
tap is made on one of the transmission lines at a point 
near the short circuited end, and the voltage at the tap 
is always 16 db. below the input voltage, The unit is 
air cooled and provision is made for a thermometer to be, 
inserted down the centre of the transmission line.. The.. 
temperature rise above ambient when the resistor: ~ * 
has "warmed up" can then be plotted against the power being 
dissipated by the resistor. The actual unit has trans- 
mission lines 2/loth the length of a 200 megacycle "free . 


D 


space" wavelength. __ 


DESCRIPTION. .' (Unit T.16B).- -. 
CIRCUIT.. © he circuit is shown in Figure 2. The con- ; 
denser T2 +0 ) charges up to approximately the peak value 
of the RF voltage a pplied across the 75 ohm resistance 
and the value of the voltage is measured by the voltmeter ; 
consisting of the 100 /“A meter and resistances Ri, Ros 
« The switch SW, provides two ranges of voltage 0-f00 v. 
d 0-500 V. When’ the instrument is used to measure the 
pesk voltage of RF pulses, a considerable voltage drop _ 
occurs across the diode due to the relatively high peak 
current.. The peak current through the diode depends on 
the value of the leakage resistance Ry» Ros Ra, pulse 
length and rep@tition frequency. A set of ofiibration 
curves is given in figures 4 and 5. 


The switch OW, includes an "Off" position to dis-. 
connect the battery supply to the EASO filament and a 
"Batt." position to measure the filament. voltage. The 
switch SWo in series with the filament supply lead is 
opened when the lid of the instrument is closed. The 
filament supply is provided by five 1.5 V, Type X bat- 
teries connected in series. 


( M1742) . 


4 GRNBRAL US CRIPTION 


The terminating resistance, diode and cathode don- 
denser are enclosed in a- shielded cylinder mounted 
. Immediately behind the RP input: chassis connector. 
Filament and cathode leads are brought out throughttwo 
terminals in the base of the cylinder. - 


-_,,: rhe shielded cylinder range switch SW,-and safety 
switch SW, are all mounted on the front patel, . 


a . 
| :The batteriés are mounted in the base of the box 
itself and are connested to the front panel components 
by means of two long leads which enable the back of the 


oe panel to be inspected without disconnecting any 
6 8S. fag) ae 


BATTERY VOLTAGE ” 


.. ‘Over the normal range of operation as covered by 

‘the calibration curves, it is necessary to maintain a 

_j, filament voltage greater than 5.3..volts. Below this 
\jigvalue, the voltage drop across the valve (on 100 V. 

; Prange) increases very rapidly with decrease in fila- 
ment volts eeeeece in a large decrease in the meter 
reading. Insvfficient battery life would be obtained 
with a supply of 4 colls, So that 5 cells are used. 


OPERATION. 





1. The use of T,16A and T.16B conjointly for 
measuring the peak power output of a transmitter. 


-« oe Ae’: Coin ‘the -tap on-the attenuator to the 
“le om =. « “Anput of. the diodes voltmeter by means 
Ly \ .) +f the coaxial cable supplifed. © , 

: a pe : tie, . s a? rreet wth ato . . ; 7 
(+ * ct, By 1 Set: the! voltmeter switch to "S00" range 

* and connect the unkown ‘source of power 

to the coaxial input of the attenuator. 
,Ef the! output voltage is small the switch 
“Can bé Changéd to "100" position. 


nar C. Take the reading on the meter, correct it 
of. to "Peak" voltage by means of the chart 
supplicod, and multiply the result by 6.3, 
and we have the:output peak voltage of - 
the pulso from Tx, Knowing also the 
load resistance’ (75 ohms) the peak power 
output of the transmitter can be readily 
calculated. + 


EXAMPLE ~ ; 4 . 


‘ 


....°_Pulse duration 4 u/secs. P.R.F. 500. thon the 

. total time of power radiated per second is 4x 500 = . 
2000 u/secs. If the reading on the voltmetor is 94 - 
volts then, referring to the graph, it will be seen . 
that the peak volts for 2000 u/secs. is.140 volts...’ 
The absolute peak volts in then 140 x 6.3 = 882, 


2, ., The use of-T,16A ond C.R, Oscillograph 7.15 
. for observation of the pulse shape-.and Length. a 


‘ss "Ae Connect tho transmitter-to the input of. 
ee ee the attenuator and connect tho output.of 
_.- Sthe attenuator to the ‘coaxtal "U.H.F.". in- 
5 " - put connector of the monitoring C.R.O.- 
‘toe. 3 7 A video'pulse mst also ‘be connected .:. * 
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‘3 -4-.: 
from transmitter to C.R.0. By adjusting tho 
. "¥ shift" control of the C.R. Oscillograph, 


; i 5 the highest peak pulse likevly to be encoun- 
Mae et, tered can be accommodated on the screon. 


aGhoR The length of the pulse can then be measured 


_. + by comparing with tho calibrator in the 
PA : Cc. R. Oscillograph. . c 3 te , 


* 


es Othor uses of the diode voltmoter T.16B. 


w~ gat Ae It can be ‘connected: to a portable dipole 
-«:o. “for measuring the absolute field strength 
rei “of a strong field. 


£ 


B. Connected in placd’ of a roceiver in an 
R.D.F. sect for measuring tho magnitude 
s of the transmittor voltage being applied 


age # . to the receiver. 


ACCURACY OF INSTRUMENT (Unit 1.16B). 
The inductance of tho’ diodo luads}' and the plato 


cathode capacity rcsonate to. product an orror depending 
on froquency. The order. of the error is as follows: 


Frequency Error 
- 200 Mc/s 10% 

>oame 7% 
‘5 1 


Owing to "electron inertia" and the approciable dis- 
tance (,15 mm) betwesn cathode and plate, an error depend- 
ing on voltage and frequency is obtained. Assuming 
negligible leakage: error such as is obtainod during 
calibration (see below), the "electron inertia" error 
is as follows?” 1. a +re™ 

“, sig ite Sie 6 eat 
fin. a ‘200 &.276 Mo/s 


sity Ss seis 


ot OO ee aa Yotaes ot?* Benoe 

eee as er ass the Of 
iets Too s,s =a 
aE ad t Pe - 3h Oe, ee 
Saha 25 . 4 OA 


| At 75, Me/s*the orror is negligible. - 
These crrors ‘can be neglected whon making calcula~ 


tions as set out in‘previous oxample. =. 1 -; 
3 Age: *)) ap oF ES i ot 
CALIBRATION, 33) %* Sykes Fh Ot yy de oe 


The calibration curves were calculated and checked 
experimentally. For the: experimental check, a slide 
back type of .volimétor was used as shown in figure 3, 

’ The reading on tho, yvoltineter V, for zero current 
through the galvanometor.-()j\‘thon gives the truo poak 
volts applied to the diode ‘but not incliding errors 


> due to resonances.and*tho spaoing of the electrodes. 


«4 


The curves given.shéuld be correct to within 10% on the 


“.-¥ 0-100 volt range and 5% on tho 0-500 volt range, 
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DESCRIPTION OF MATTERY TEST OSCILLATOR. 
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BATIV RY TEST OSCILLATOR. 


—— — Cr Oc 


S2RVICE DESIGNATION 


P,M.G. Unit Tl Oscillator, test, battery-type MA sand 


R.A.N. <= Patt. No. (Aust) 202 

A.NW.P. =- ZCA 4400 

R.A.A.F. - Rest Set type Al2 v10s/60022 
Serial No. 


P.K.G, Unit T2 Oscillator test, battery - type P (Aust. ) 


R.A.N. - Patt.No. (Aust) 201 

A.M.F. = 

R.A.A.F. - Test Set type Al v10s/60001 
Serial No. 


SPECIFICATION 


1. Frequency range - Unit Tl - 180-220 ery 
'. variable ‘ 


Unit T2 - 160-190 Nes. continuously 
variable, 


2. Prequency Indication (Both types) - On aeviae 
line calibrated scale marked cites | 2 megacycles. 


3. Frequency Variation - Unit Tl - by knob on front 
panel. Plate 
calibrated in 
degrees to 360 
attached to knob. 

Unit T2 - by screwdriver 
adjustment from 
front panel. 


4. Power Supply (Both types) - Self-contained dry e 
batteries. 


*. (a) Anode supply - 60 volt 123 mA (Eveready type 
WP-60 or Diamond type WD-21) 


‘ (bv) Heater Supply - um volt 0.2 amp. Four 
e "xX" cells connected in 

aaa 

5. Electron tubes (both types) - Two type 958. 

REPS RENCES 

P.M.G's Department Di@fwing No. CX-61 :- 

(a) Sheet 1 - Assembly and Circuit. 
* (B) Sheet 2 - Details. — 
(c) Sheet 3 - Detatls. 


* 
’ 
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INTRODUCTION, a 
The tain uses of these instruments are for 

obtaining directional diasrams of aerial arrays, and 
as a convenient source of | pover: for the Impedance 
heasuring Set. In the former ‘case the power is led 
out via a concentric connec‘or ‘on the front panel. In 

‘the latter case the Impedance l:ousuring Set plugs | 
into a hole on the left hand side of the box. : - 


DESCRIPTION. 


A portable, low power, self-contained test 
oscillator operating from dry batteries. It has a 
push-pull plate tuned circuit and covers the 
freouency range 180-220 mc/s (Unit Tl) and’ 160-190...- 
m/s (Unit T2 The frequency is indicated by a i 
travelling indicator traversing a strei¢ht line scalé, 

which is graduated every 2 megacyoles per second. 
Tuning is accomplished by rotating a thresded spindle, 
which engages a thrweded hole in a brass shorting bar 
and slides the bar aiong the plate tuning: lechers, 
thereby altering their resonant frequency, - 


Figure 1 is a circuit Alagran. 
OPERATION 


(1) The frequensy calibration of vach oscillator 
f “ dig initially checked a;ainst a hoterodyne 
frequency meter, If, however, any adjustments 
are made in service, such as tube replacement 
the desired oporating frequency of the 
oscillator should be checkod with a signal 
_ Benerator or wavemetor ocr any other available 
means. + 
e (2) Anode batteries - Positive is connected to | 
red lea negative to black. 


(3) .Heater batteries -. Shiélded lead is conneotas 
to positive and orange to negative. . % 


(4) The 958 tubes can be inserted in two ways. 
The correct way is to have the domes of the 
~~ tubes on the sides of the sockets remote 
from the 60-volt battery as shown in Figure 
2. If inserted .the reverse way, the mo 
may te damaged. ‘ 


(5) Three metering jacks are provided on the front’ 
panel for measuring - . 


(a) Anode vélts'” ~*~ - 60 ware 
(b) Heater volts - 14 volts 
_ (ce) Anode current = .. milliamps 


Note that in cases (a) and (b) the tip of the 
plug is connected to positive on the testing 
meter, but in case (ob the leads to the meter 
should be reversed so that the tip now connects 
to negative. 
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(7) 


au 


Care should by taken to switch off when not in uso, 
even if only for a fow minutes, to presurve tho 
batturies, 


Service notes - When operating normally the anodo 
current should be within tho approximato range 10- 
15 milliamps.. When oscillation is prevunted by 
touching the fingor on to the contro tap of the 
coil, anode current should rise from 10-15 miliiamps 
to 15-19 milliamps rospectiveiy. If the currens 
does not change, it of course indicates that tho 
tubos are not oscillating. The most obvious 

causes of failure of the equi»smont may bo - 


(a) Low anode or heater battery volts; 
(vo) Poor contacts in tube sockots. 
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ITEM NO. ITEM & RATING 
C1A,C)R CONDENSER 100 mmf TEMP. 
COMPENSATED 


—$ 


C2A 


RIA —Sss=«*«édRESSISSTOR,25,000 OHM 1/3 W.| "DUCON* OR "IRC" METALLIZED 
V1A,VI1B | TUBE 958 R.C.A. | 


) 
J1B,J1C| JACK P.M.G's DEPT. SERIAL 24,ITEM 10A 
,B1B 


‘enna SOCKET - ‘ACORN! TYPE AWA. MOULDED TUBE SOCKET 


























J1A 
B1A M, 

(PMG 54/13) 
H & H SINGLE POLE TOGGLE SWITCH 


COAXIAL CABLE CONNECTOR | AMPHENOL No. 93C 
(FEMALE) 


Plc Pip BATTBRY 1-1/2 VOLT DRY | ARMY TYPE "X" 

















IMPEDANCE MEASURING 
GEAR INSERTED HERE 


METERING JACKS jt 4 CONCENTRIC CONNECTOR 


Le -5 xD 


o 
tm ty 
* 
‘ 

? 
i} 
‘G2 
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R.D.F. TESTING EQUIPMENT, 
DSCRIPTION OF FIELD INTENSITY RECEIVER. 
ee ht tt RECEIVER 


CONTENTS, 


Service Dosignation vos Pago 1 
Specification cee 2 
Introduction eee 3 
Description oes 4 
Operation eee 6 


Table 1 (to be added lator) 


Pig. 1 
Fig 2A - B Units T4 ard T5 circuit and code. 
Fig 3A - B Units TS circuit and code. 


Fig 4 Decibel volt conversion chart. 
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SERVICE DESIGNATION. 


P.M. Ge Unit Type T4 Receiver field strength - type MA 


RN. - Patt. ae (Aust) 206 

A.M.F. - ZCA 4401 

R.A.A. P. - Test set type Al3 
y10s/6002e2. 

Serial No.- 


P.M.G.Unit Type T5 Receiver field strength - type P (Aust) © 


R.A.N. = Patt. No. (Aust). 207 
A.M.F. = 

R.A.A.P. - Test set A2 1108/6002 
Serial No, 


P.M.G.Unit Type T5A Receiver i028 strength - Mains unit 
’ . . 6 


A .N. = Patt, eutiwn. ) 208 
M.F. - ZCA 4418 
+A.A.F. - Mains unit type AZA 
. ; Y10s/60020 
SPECIFICATION,” 
1. Frequency range - 
Writ T.4.180-220 mC/s 
Unit T.5.160-190 mC/s 
Unit .T.6. .65- 84 _mC/s 
2. Sensitivity (all types) 
7 microvolts for signal equal to noise. ~ 
3. Bandwidth fall types)» 
+0. 30: ache for 3 db off resonance,’ 
4. Range of inputs (all types) 
100 millivolts to 7 microvolts 
5. Signal metering (all types) 


(a)Contracted decibel scale - 0 db 1100 lit volts)te 


10 mi vo lbs 
; (b) Extended decibel scale ~ 0 to 10 0 decsbols =e 


6. Input impedance (unbalanced input) 
Unit 14 - 67% ohms 
Unit T5-°- = 80 ohms 
_ Unit 76” ee" 88 ohms 


7. Power supply - One of the following may be meet 


(a) Separate A.C.power supply er with built in 
= voltage, Yegulator,. 


(b) 240 volt "B" batteries and'6 volt accumlator 
(ce) 240 volt vibrator supply and 6 volt accumulator — 


cn 2 
oSs 


(RD.12/42) 


8. 


9. 


(RD12/42. ) 


-2- nee a 
SV asia "He ory alt &% 


es 
eR ee OR lateneeetemmne + 


Powor consumption:(all types). 
LY oes aS is 
(A). 4.C.mgins,;. -. .Approximatoly 50 watts. 


(B) Batteries -, 240 volts 60 mA & 6.3. 
volts 2.7 amps. 
(¢)““vivrator~-~"- “2au veIts 60 mA & 6.3. 
ofS <4" . | .t8° Wolts.2.7 amps. 


‘Controls =. +... ges + , 


(A) "Manual" to "automatic" gain control switch 
: In "manual": position,.rcad the. oxtended. 
.. Gecihe]” stale oh tho gnoter. 
In "A.G:C." (A.V.Cc.) position road 
.gontragtod @ecibel .scaly,on the moter. 


(B) Manual gain contral with graduated scale. 


ae EN 
(C) Proset gain controls (two). 
These are screwdriver adjustments, used to 
adjust the contracted decibel scale whon 
using automatic gain control, 


(D) Main tuning control... ' s 
Variable condenser varying the oscillator 
frequency only. exe ne ae a 
A scale with graduations at 1 megacycle 
intervals rotates through noarly 360 . 
dogroes,. , 


eto. sh ZA: kth . 
(E) Input tuning control. 
A midget variable condenser tuning tho 
mixer grid circuit to the signal frequoncy 
A pointer, indicates ona graduated scale, : 
with graduations at 5 ule intervals, 7 


f. Go. 2 : si : 
(F) Motering switch - 9 active positions for 
the following: purposos:- ... . - 


(a) Six positions. for measuring the plate 
currents of tho six main valves, 


‘rh, = 3.fi0 Bi ot “ 
: )€B) . One position for measuring the 
% oscillator grid current. 
Ld-t.2" ftom of fase’ oy 5" * 
(C) Ond. position for measuring the 
B- voltago. - - 
(D) Tho normal position for signal 
motcring, for which the output diode 
current 1s measured. _1.¢. the switch 


is turned to “Det" position when 
setting up for operation,... ... we 
(B) Switch 1s turhod to off position whon 
ou, jf4% 18 necossary to roset-neadle to. 
: foro.’ A P., 
‘f Eech position .of the -ssi'teh is: suttably 
. marked on a plate, 
The one mete> is used for all functions, 
ass Saker het 


o3= 


10. Motur. - 

One milliomp full scrlo. Rosistance 100 ohms. 

Peloc typo K475 (panel mounting), 

' There aro threo graduated scales on tho moter:- 

(A) The 1 millinmp scale is subdivided into 50 
cqual parts, Each increment represents 20 
micronmps on a 1 milliamp scalo. In addition, 
there are marks at 55% and 85% of full scale, 
The marks are tolerance limits for tho six 
anods current and the B + voltage readings. 
Initially the shunts are adjusted so that 
these rvadings are 75% of full scale. 

(B)' Contracted db scale 0 - 80 db. 

(C) Extendod dh eenlo 0 = 10 abd. 

ll.’ Valves - 
955. ~. 2 off (Units T4 and T5) only 
1852 ~ 4 off k 
6H6 ~ a off 
“.  5V4G ~ 1 off 
On Unit T6 the 955's aro replaced by 1852's, 
12. Circuit - 

(A) Superh-*erodyne ttl, 985 mixor, 955 separate 
oscillator. ; 

(B) _ 30 Mc/s intermediate frequency channel, + 
comprising four i852 I.P, amplifiers with 
single variable condonser tuned circuits, 

(C) Diode dotection (SHs) with milliamoter in 

_ plate circuit. : 

(D) SV4G full wave rectifier for power supply when 

Operating from A.(,mains,  . ' 
INTRODUCTION 


This field intensity receiver was dosigned primarily . 


for two purposes: 


i. 


As a sensitive voltage eomparator calibrated in 
decibels for uso in conjunction with the impedance 
mcasuring set. — For ‘further details refer to 
Impedance lteasuring Set, ; . 


As a voltage: comparator for plotting the diroctional 
diagran of avrial arrays. Roefor later to OPERATION. 


If used to dotormine the absolute field strength of 


& continuous wave field, it should bo used in conjunction 
with o Signal Genorator. Tho Signal Generatér should be 
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either at the plnco whore the field strongth - . 
-moasuremont is dusired, or tho absoluto calibration 
of the ruceivor should be checked with the powor 
supply with which it is to be usod immudintely boforo 
taking tho mensurenent,. For reliablo accuracy, of 
course, the signal generator should be present where 
the ficld strength mcasurenent is boing made. 


- Pig. 2A and 2B are tho eireuit and code 
respectively. The receiver can bo duscribed undor 
the following sectional headings:- 


Ls Acrial pad and input tuned circuit (Pig. 1), . 
The pad serves two useful purposos. 


(A) Variations of R3, tho rcsonant input 

impedanco of tho tuned circuit, have only 

a small offect on the input impodance at A, | 
which can thereby be held to reasonablo 
limits of accuracy. If R3 alone were tho 
input impedance of tho rocciver it would be 
a difficult mattor (sliding the tap on tho 
coil) to got an accurato input impedanco. . 


~(B) If it 4s desirod to alter tho input 
irypudance duo to a chango external to tho‘! 
rocciver, it is a very sinple matter to 
chenge Rl and R2. ‘ 


The pad usually causes a loss of about 6 docibols 
which in the present receiver is unimportant. The 
input impedance at A is adjusted to the correct value 
by means of the impodance monsuring sot, for which 
monsuroment only the 955 mixer should bo hot and in 
Working condition. > 


The coil L is of silver plated copper construction 
and tunod to signal frequency resonance. by moans of 
the variable condensor C, which must tune tho rango 
180 - 220 Mc/s (Unit:T4) and 160 - 190 nce/s (Unit T5).. 
Por tho adjustments necessary to covor the range, ; °° 
soe under OPERATION. ° oe 


Type 1852 (Unit T6). . 
ah 
This is a modifiod Colpitts oscillator using a 
split stator condenser, the rotor of which. can bo 
oarthed or not oarthed with little change of ~ . 
porfornnanco. It 1s rosistance stabilizod through 
the anode supply resistor, which is connected to the . 
centre tap of tho coil so that it will havo 
nogligible damping effect on tho tank circuit. This 


‘connection also moans that loss filtering is required 


to prevont tho oscillator lcaking.out of its shiclded: . 
compartment. The oscillator frcquency is always 30 .itit 
mogacycles lowor than the corresponding signal 
froquency. Tho adjustmont of tho sdetiiatoe 

frequency range is described undor OPERATION. 


> 


“ 


2. Local Oscillator - type 955 (Units T4 and TS). "" 


So 


The coupling of the. oscillator to the mixer ‘is 
through an 80 ohn line terminated with a resistor at 
the mixer end and terminated at the oscillator end 
with a one turn loop, which is inductively coupled to 
the oscillator tank’ circuit. The final adjustment of 
this coupling should be made before the final adjustment 
of the oscillator frequency spectrum, to avoid detuning 
effects:of the coupling. For adjustment of the coupling 
see the following remarks on "mixer", 


3. Mixer - 955 (Units T4 and T5) and 1852 (Unit 76). 


' Cathode injection of the oscillator is used, As 
the driving impedance into an unbypassed cathode 
resistor is lower than the value of the cathode 
resistor, this cathode resistor will have to be greater 
than the usual 80 ohm for the line to be correctly 
terminated. The criterion for correct injection is 
that the mixer plate current is approximately 30% 
greater when the oscillator is oscillating than when 
not oscillating. Oscillation can be stopped by 
touching the finger to the grid of the oscillator. The 
coupling of the one turn loop to the tank ¢ircuit is 
altered until this criterion is reached. This should 
hold over the full tuning range of the receiver. 


4. Four stage I.F. amplifier. 


The load in the plate circuit is a single paraliel 
resonant circuit, the inductance of which is composed 
of two inductances effectively in parallel, one of the 
inductances carrying the plate current and the other 
serving as tho grid return for the following tube. The 
condenser is variable for I.F. alignment purposes, 
Unbypassed 8 ohm resistors are used in the cathode 
circuits to limit the change of "effective input 
capacity" of the valve with change of gain. This limits 
the detuning of the I.F.amplifier with change of gain. 
To prevent overload of the last I.F. stage, its plate 
circuit inductance is mid-tapped for connection to the 
low impedance diode circuit, which is then nearly 
matched to the tuned circuit, and so the maximum gain 
is being obtained from this last stage and the tendency.. 
to overload is at a minimum. An extra decoupling 
section is needed in the plate circuit of the last I.F. 
valve, as the signal level is highost here and. 
consequently the tendency to I.F. feed-back is greatest 
at this point. Chokes are inserted in the "hot" . 
heater ledd of all valves to prevent leakages (in or out) 
of the various frequencies. 


The manual control of gain is a 400 ohm potentiometer 
common to. the cathodes of the first three I.F.vatlyas 
and with a few milliamps bleeder curront from the'B + 
supply. ..Its range is such that 100 millivolts input - 
can be ;reduced to zero on the meter. With this control. 
in operation, the grids of the controlled valves are at 
earth potential. When the switch is thrown to a 
automatic gain control the 400 ohm potentiometer is ’ 
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thrown out of circuit and replaced by a 250 ohm pruset 
potentiomuter, and at tho samo timo tho grids of the 
3 controlled valves are taken to the A.G.C.line(a line 
of negative D.C. potential, which is mcrely roctificd 
signal voltage from the output diode). The proportion 
of negative bias applied to theso three grids in the 
form of A.G.C. volts can be controlled by a 25,000 
ohm variablo rosistor from tho A.G.C.line to oarth. 
This latter control is predominantly offective in 
altering the gain of the receiver at high levols of 
input, whereas the 250 ohm potontiomoter is 
predominantly effective at low levols of input, with 
the result that for fixed low level and high level 
inputs from a signal goncrator the rvadings on the 
contracted decibel scale can always bo adjusted to 
the correct absclute values, and it should invariably 
be found that whon these two cen valucs are 
adjusted, tho intormediate values will be right. In 

_ adjusting this calibration, na little "hunting" may | 
occur due to the 250 ohi potontiomotor adjustmont 
slightly ‘altcring the high levol rending and vicoe- 
versa, but it will come right aftor a few 

adjustments at cither ond. 


5. Diode output stage with headphones. 


This has a low value load resistor in order to 
give a suitablo deflection on an O - 1 mA meter conn- 
ected in its anode circuit. A jack is provided 
across the diode load to which a pair of headphones 
may be connected if desired. The diode anode 
circuit is suitably filtored to provent leakage and 
possible feedback of the 30 mC/s.signal. A potontial 
divider connectod across the diode load provides a 
source of ee A.G.C. vel-yigss 


6. Moterithg Unit. 


This is a multi-séction switch and etic coil 
metor as described undor Specification. A tabulation 
of readings are given in Table 1. ‘ The motoring 
shunts have been so adjustod that for the six anode 
curronts and the B # voltage, normal readings fall 
at 75% of. full scale in each caso. This is for 
maximum gain on manual operation. As tolurances on 
these readings two marks are placed at 55% and 85% of 

full scalo reading. If and whon omof the roadings 
falls outside these tolerances, tho valve cna 
should be .pogarded with suspicion. 


Te. Power Pack (Separate Unit).” 

This couwprisos a voltage regulator, followed by a 
conventional. transformer, roctificr and filter. It 
4s connected to the recoiver by moans of a 3 core 
cable, which plugs into an 8 pin male A.W.A.sockot. 
OPERATION 


Initial Adjustments - These will normally have been 
done by tho manufacturor, 
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1. Voltage and current enecks. (ee Tables I and II) 
See also DESCRIPTION - Gection (6). 


Fost of the importani measurements such as anode 
currents and oscillator grid current ure measured as 
described by means of the metering switch. In other 
cesses such as cathode and screen voltage measurement, 
an external universal meter is required with D.C. 
voltage ranges of at least 1000 ohms per volt. 


2. I.F.alignnent, 


The metering switch is set to "detector output" 
‘and the other switeh t» “monual" and a signal cenerator 
set to 30 Mc/s is connected via the coaxial aerial input 
connector. The manual gain control and the attenuator 
of the generator are set to ive a suitable reading on 
the meter. The five I,i*, variable condensers are then 
adjusted in turn for maximum output on the meter, at the 
same time reducing the ovtpus from the gnerator if 
necessary. Lock wha condensers, 


“Se Bandwidth. 


Without altering tho set-up, tune carefully to 
resonance with the tuning control of the signal © 
generator, and note the reading "I" on the scale of the 

. receiver. Turn up the attenuator on the signal 
generator by 3 do; and the reading on the receiver meter 
will rise. te-tune the signal generator to either side 
of 30 Mc/s in ench case until the reading on the 
receiver meter falls back to "I" and in each case read 
the frequency of the signal generator. If the two 
readings were 29.85 ani 30.15 then the bandwidth of the 
receiver is4 30.15 - 29.85 :-_ + 18 uc/s.? In 

- 2 — = S mes 
tuning through the two frsqencies 29.85 and 30.15 tune 
in the same direction and so avoid errors due to back 
lash of the signal generator, This bandwidth 
measuremont can de done at signal frequency as well but 
it is ruch more difficuit to get an accurate result. 


4. R.P.alignmont (initially done by the manufacturer). 


A. Oscillator frequency udjustmont.(For Unit Té 
see p,i3) The oscillator is always at a 
frequendy 30 mc/s lower than the signal, and 
hence varies from 150-190 mc/s (Unit T4) and - 
from 130 ~ 160 mc/s (Unit T5). Adjustments 
are as follows:- 


' (1) Set the stops on the dial mechanism until 
the range of movement is limited to the 
' graduaticns on the rothting @ial (main 
tuning cial). ; 


(2) Alter the mesh of the condenser plates 
relative to the movement of the rotating 
dial until the oscillator froquency 
ratio between the dial indications 220 
and 180 mc/s is 190 _ 1.273 to 1. This 


oscillator froquency ratio is measured 
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by noting the signal gonvrator roadings 
fl and f2 for maximum receiver output 

at these two points un the dial and 
dividing (f1-30) by (f2-30). ‘This is 
for Unit T4, for Unit T5 the desired 
oscillator frequency ratio is 160 to 1. 


(3) Having adjusted for the correct. 
oscillator frequency ratio, adjust the 
oscillator tank circnit inductance 
until these oscillator frequencies are 
190 Mc/s and 150 Ne/s (Unit T4) as 
well as their ratio being 190 to l. 

130 


This of course, will be indicated. 

when the signal gencrator readings fl 
all and f2 are 220 and 380 W«/s respective 
Be ee id ly. . Readings on the dial intermediate 
between 180 and 220 lic/s should now be 
the same as the corresponding signal 
generator rendings when maximum output 
is indicated on the receiver. 


Be Signal frequency adjustment. | 


(1) A signal from the signal generator 
such as 220 Mc/s (Unit 74) is tuned on 
the receiver for maximum output by- 
using the main tuning control 
(oscillator), Then the signal tuning 
control is adjusted for maximum output 
and if the indicating mark on the knob 
does not indicate 220 lc/s on the 
scale, the kmob can be adjusted (by 
means of a grub screw) until it does 
indicate 220 Mc/s. 


(2) This tuning process is now ropeated 
put with the signal generator set to 
180 lic/s. If the mark on the pointer 
now indicates a frequendy. on the ‘scale 
greater than 180 Mc/s, the signal 
tuning inductance should be decreased, 
or if an indication less than 180 Mé/s. 
dstohtained, the inductance should be 
increased. The inductance can be 
increased by pushing the turns closer 
together, and decreased by pushing 
thom apart. 


(3) Then operations (1) and (2) are 
- repoated. 4f the scale still does not 
indicate correctly at the two points, 
the inductance is altered again, and 
so On. 


C. Signal to Noise ratio measurement. 
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When the receiver has been correctly adjusted, 
tune in a 200 ic/s signal (Unit T4) from the 
signal senerator and adjust the Signal frequency 
tuning control for maximum output on the receiver 
output meter. Note the reading on the output 
meter and then switch off the signal at the 
signal generator by means of the carrier switch. 
If the reading on the output meter does not fall 
to half, the signal generator attenuator setting 
is altered and the process repeated until the 
output reading is just half (with carrier off) 
its value with carrier on. The reading of the 
Signal generator attenuator is then the signal 
input at the receiver terminals for which the 
Signal is equal to the noise in the receiver 
output. It should be not more than 10 microvolts. 
The measurement should be mae wich the switch 
set for "manual" operation. 


5. Check of extended decibel scale. ve 


With settings as for R.F. alignm-nt, tune in a 
signal from the signal generator, and turn the manual 
gain control until the recciver meter reads 0 db. 
Reduce the zenerator output by 3 db and motor reading 
should decrease by 3 db and so on until the input has 
been reduced by 10 db when the meter should road 10 db. 


6. Adjustment of contracted decibel scale. 


Change by means of the switch to automatic gain 
control position, and set the signal’ generator attenuator 
to 80 decibels. After tuning both frequency controls 
of the receiver, the receiver output meter should read 
80 decibels on the contracted scale. If it does not, 
remove the instrument from its case and adjust the preset 
potentiometer with a screw driver. The present 
adjustments will be found on the left hand side of the 
receiver; adjust the one nearest to the back of the 
receiver, Then roset the generator attenuator to 0 
db, and the receiver should read O db on the same scale. | 
If it does not, adjust the preset potentiometer nearest 
to the front of the receivor. tepeut these 0 = 80 db 
adjustments until both are rogistering correctly on 
the meter. Then it should be found that intermediate 
readings are correct also. - When changing tho input to 
the receiver from 80 to O db and vico versa, it is a 
wise precaution to re-check the tuning controls of tho 
recoiver for maximum peak. , 


Some of the uses of the Fiold Intensity Kecciver are 
as follows: 


1. As a sensitive voltmeter in connection with the 
impedance measuring set. . Soe "Impedance 
‘hiea Suring Set", 


2. For plotting the directional diagrams of aerial 
arrays. 
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aiden 


Set up the receiver near the surial array and run 
@ feeder from the asrial to the receiver, Place 
4a portable dipole at a distaneo of about 150 
yards from the array and at a convenient 
elovation und orlontated so that its maximum 
radiation is toward the array, Connect a 
battery tost oscillator to the divole and switch 
. 5 On. . Switch the receivor to the automatic gain 
control position and tune in the signal from the 
‘portable dipole. Turn the array through 360 
degrees and note the variation in decibels as 
indicated on that contracted dvucibol senle,. If 
the ~inimum reads less than 80 db on the 
rocciver dial, the dipole should be brought closer 
to the array. 


Then plot dvcibel rvadings as aainst 
angular position of the array for a complete 
revolution of the array. ur uelteurnativoly, 5 
convert from decibels to voltage ratios by moans 

“of thé ‘attached conversion -- chart bufore 
plotting. ees 


eu Be Field strongth ‘measurement. 

A. An approximate valne ... the strength 
of = field can be obtainod by connecting 
a portable dipole to the recciver 
through an 80 ohm fuvder, The 
reucoiver is switched to "automatic" 
and the dipole is oriuntated for 
maximum output on the receivor 
output meter, and tho ruceciver tuning 
controls are peaked for maximum output 
The decibel roading of the receivor is 
then taken and a correction mado for 
the loss in tho foudur (upproximately 
3 db po? 100 fwut). The decibol 
roading is then converted to microvolts 
"BE", and the field strongth can bo 
calculatod from - 


Faz 2 where F _ fivld strength in 
a ~ microvolts por 
metre, ; 
_ "EV receiver reading 
. in wicrovolts, 
K= wavelength in 
-motres 


B.° Whero the ficld strength is required 
more accurately, a signal generctor 
. should bo\used in conjunction with tho. °, 
‘at a ruceiver. ~ Procevd as in Suction A a, 
et . and note the reading "V" on-the ~° =. . 
Wee recoivor output moter. Then disconnect 
. the foedur from the dipolu and attach ..”’* 
‘to the signal gonerator, ‘the attonuator. ~ 
of which is adjusted until the same 
reading "V" is obtained on the output 
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meter. "3" 4s thon obtained from the 
attenuator runding of the jonurator and - 
the fiocld strongth is calculated from the 
formula in Section A. 


Oscillator Frequency of Unit T6. 
The Oscillwtor frequency of Unit T6 is higher than 
the signal frequency and it varics from 95 Mc/s to 


114 he/s. Othorwise tho duscription on pago 7 
for Units T4 and T5 applics ulso to Unit T6. 
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